precisely with the human-selected change in qSH1 to reduce seed shatter.
These are thus examples of a mutation/polymorphism in a regulatory sequence having a significant effect on a developmental process [8] . In the case of the REPLUMLESS/qSH1 genes, this mutation may have been the simplest available mechanism to achieve effects only on reproductive structures. In Arabidopsis, loss-of-function replumless mutants affect several aspects of vegetative growth in addition to reducing the replum [2, 9] . Arnaud et al. [3] demonstrate that an introduced Arabidopsis REPLUMLESS gene containing the Brassica version of the regulatory element rescues the vegetative phenotypes, but leaves the replum highly reduced [3] . Thus, a mutation in this element affects only the reproductive aspect of REPLUMLESS function. It is likely that qSH1 also has roles in rice development besides the promotion of pedicel abscission zone formation. Natural and human selection would have discarded complete loss-of-function mutants in these genes due to pleiotropic effects, leaving a change in a specific regulatory element as a preferred mechanism for producing the desired trait.
Although the above proposal explains the selection on such a regulatory element, the conservation of the element sequence and apparent function is at odds with the very different locations of expression observed to be altered in rice and Brassica. A possible explanation for this conundrum is the combinatorial nature of regulation of gene expression in higher eukaryotes [10] . It is likely that activation of a combination of elements is necessary to produce the highly specific expression patterns in each of the two species. The common feature of the expression patterns is that both species express the gene in the reproductive axis. Thus, it may be that the shared element responds to a factor specific to the reproductive axis and that other factors specify expression in the pedicel or replum. Loss of reproductive element function through the observed change is sufficient, however, to eliminate reproductive expression in both cases.
Examination of outgroups indicates that the active element was the ancestral state (consistent with its presence in the highly divergent rice and Arabidopsis species). The authors also examined a variety of species in the Brassicaceae and found, with one exception, that the inactive regulatory element correlated with a narrow replum, and appeared to have been selected a single time among the species examined. Absent from the study was a member of the Brassicaceae with extreme variation, such as Raphanus, where the dehiscence zone can be completely absent [11] . It will be interesting to see what single gene change or combination of gene changes was utilized in this profound change in seed dispersal strategy.
Overall, this represents a novel example of the apparent conservation of a regulatory element across a large segment of angiosperms, and an unusual congruence between effects of natural and human-driven selection. Macrophages are not only crucially involved in the immune response but are also important for tissue homeostasis. They are found in virtually all tissues of the body and therefore represent the first cells to recognize invading pathogens and/or injury. The mononuclear phagocyte system (MPS), as it was introduced by Van Furth and colleagues in the 1970s [2] , included all tissue macrophages found in the body and two precursor stages: the myeloid precursors in the bone marrow and monocytes in the bloodstream (Figure 1 ). Based on thymidine-labeling experiments [3] , Van Furth's original study proposed that proliferation occurs mainly at the stage of the bone marrow progenitor cells. These give rise to monocytes, the mobile precursor cells circulating the body through the blood. By migration out of blood vessels, monocytes enter the tissues, where they become macrophages, representing the final differentiation stage with high phagocytic activity (Figure 1) . This concept has been challenged by different studies showing that in certain tissues, such as the lung and the brain, there is substantial local proliferation of tissue macrophages under steady-state conditions [4] . In several tissues, self-renewal and recruitment from the circulation may actually parallel each other [4] . Furthermore, the picture became more complicated by the discovery of two distinct monocyte subsets in mice and humans with different recruitment profiles [5] . However, despite modifications of the original view, it was generally accepted that, during an inflammatory reaction in response to infection or tissue damage, a large number of immune cells, including monocytes, is actively recruited to the affected site [6] . In summary, the adjusted concept suggested that under steady state there may be either local proliferation, recruitment from the blood or both, whereas in an inflammatory response, there is substantial recruitment of monocytes to the respective tissue.
During the last decade, it became increasingly clear that inflammatory reactions can be profoundly different depending on the initial stimulus evoking the response. Microbial infections elicit a 'classical' or 'type 1' inflammatory response characterized by neutrophil and macrophage recruitment and release of pro-inflammatory cytokines, such as tumor necrosis factor alpha (TNF-a). During these inflammatory responses and the subsequent T-cell responses, which are dominated by T helper 1 (T H 1) cells, macrophages are activated to become more efficient at killing the infectious agents. Together with the enhancement of other macrophage effector functions induced under these circumstances, this macrophage activation process is termed 'type 1', 'classical' or M1 activation. In contrast, infections with large extracellular parasites, such as helminths, elicit an innate immune reaction characterized by recruitment of eosinophils and basophils which release the cytokine interleukin-4 (IL-4), subsequently eliciting a T helper 2 (T H 2) response [7] . Under these conditions, there is also enhanced accumulation of macrophages at the site of infection, but, due to the different cytokine milieu, these macrophages exhibit a distinct phenotype [8, 9] . Instead of an increased killing capacity, these 'alternatively activated', 'type 2' or M2 macrophages actually display decreased phagocytic and microbial killing capacity, express a different set of cellular markers and are associated with healing processes and protective responses to helminth infection [7, 8] . Up to now, type 2 inflammation is less well characterized than the prototypic type 1 inflammatory response, which has long been part of immunological text books. It is not clear whether the mechanistic principles known for type 1 inflammatory reactions that lead to pathogen killing can be simply applied to type 2 responses, which seem instead to be more connected with healing processes.
The new work from the laboratory of Judy Allen [1] analyzes the question of whether the dogma of macrophage recruitment to the site of infection or injury known for type 1 inflammatory responses is also true for the immune response to type-2-inducing stimuli [1] . They used intraperitoneal injection of thioglycollate into mice as a model for induction of type 1 inflammation and induced type 2 inflammation at the same site (the peritoneum) by infection of mice with the helminth Litomosoides sigmodontis. When the cellular responses to both types of inflammatory stimuli were compared, it became clear that, although the types of granulocyte appearing in the peritoneum differ, both models were characterized by a sharp increase in macrophage numbers at the site of inflammation. However, specifically after infection with L. sigmodontis, i.e. induction of type 2 inflammation, these peritoneal macrophages showed clear signs of proliferative markers and were not affected by depletion of blood monocytes [1] . Therefore, the observed increase of macrophage numbers at the site of inflammation must be based on local proliferation of existing peritoneal macrophages rather than monocyte recruitment. Intriguingly, this self-renewing capacity was strictly under the control of IL-4, a T H 2 cytokine characteristically produced under these inflammatory conditions [10] . A simple injection of IL-4, complexed to an antibody in order to prolong its bioactive half-life, could induce macrophage proliferation at different sites within the body [1] . [2] . Myeloid precursors in the bone marrow give rise to monocytes, which can be recruited to the tissues in order to become macrophages.
Importantly, this notion is substantiated by a previous study that reported increased macrophage accumulation in the spleen and liver after continuous application of IL-4 using an osmotic mini-pump in mice [11] .
These surprising findings point towards a completely novel mechanism of local inflammation in the context of parasite infections and wound healing responses in which the recruitment of potentially tissue-destructive neutrophils and inflammatory macrophages is avoided. Instead, under conditions in which the immune system does not attempt to kill pathogens but instead tries to wall off large parasites and promote healing processes, the cells required for these processes are generated from the local pool of tissue macrophages (Figure 2 ). In conclusion, depending on the situation, a cost-effective solution based on the use and expansion of local, existing resources can be more useful than recruiting new, highly specialized players that potentially cause damage by unnecessarily aggressive and overshooting actions. Mycorrhizal Symbioses: How to Be Seen as a Good Fungus Plants continually encounter many microorganisms. Some are good, but many are bad. Two studies show how beneficial fungi tell the plant to let them in and how the fungus avoids setting off the plant's defense reaction.
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Plants form a variety of different associations with microorganisms. They are continually challenged by fungal pathogens but also form mutualistic associations with beneficial microorganisms. Of these beneficial interactions the mycorrhizal symbiosis, an association between plant roots and soil fungi, is the most abundant and is of major importance for plant ecology, 
